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1. TITLE OF THE INVENTION CWy 

Electronic Device 

2. WHAT IS CLAIMED 

An electronic device, wherein an LSI chip having 
solder bumps is connected to a circuit board by using a 
flip-chip method, the improvement of which is 
characterized such that said LSI chip is connected to said 
circuit board using not only said solder bumps but also 
thermoplastic resin, which is formed on a surface of said 
LIS chip. 



3". DETAILED DESCRIPTION OF THE INVENTION 

[Application Field of the Invention] 

This invention relates to an electronic device, 
particularly, to an electronic device, wherein a-- 
semiconductor element is mounted on a circuit board by 
using a flip-chip. 

[Prior Art] 

The flip-chip mounting method using solder bumps is 
easily broken by thermal stress. Typical existing 
solutions to this problem involve filling resin between 
the mounted flip-chip and a board, the technology for 
which is reported in transaction #457 of the 1986 
Conference of Institute of Electronics, Information and 
Communication Engineers . 

[Problems to be Solved by the Invention] 

The above-mentioned flip-chip mounting method, in 
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which conventional solder bumps are used, has the 
following problems. 

(1) A chip cannot be repaired. 

Since epoxy resin is filled between the mounted flip- 
chip and a board, the chip cannot be repaired. 

(2) Fabrication is difficult. 

Injecting resin between a chip and a board frequently 
allows air bubbles to remain, making fabrication 
difficult . 

The objective of this invention is to provide a flip- 
chip-mounted electronic device that is resistant to 
thermal stress, allows repairing a chip, and is easy to 
fabricate . 

[Means for Solving the Problem] 

This invention is configured such that an LSI chip 
having solder bumps is connected to a circuit board using 
a flip-chip method, and the improvement of the invention 
is that said LSI chip is connected to said circuit board 
using not only said solder bumps, but also thermoplastic 
resin, which is formed on a surface of said LIS chip. 

[Embodiment] 

An embodiment using this invention is described below 
based on drawings. 

Figures 1 (a) to (c) are cross-sectional views 
illustrating the fabrication method of an embodiment using 
this invention, in the order of processing. 

First, as shown in figure 1 (a) , an LSI element is 
formed on silicon wafer 1; CVD oxide film 3 is formed on 
aluminum pad 2 on the LSI element; and Cr, Cu, and Au for 
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example, are successively sputtered to form barrier 
metallic layer 4 on CVD oxide film 3. A pattern of photo- 
resist film 5 is then formed, and Pb-Sn solder bump 6 is 
formed by electroplating while using photo-resist film 5 
as a mask. 

Next, as shown in figure 1 (b) , after photo-resist 
film 5 is stripped, barrier metallic layer 4 is etched 
while using solder bump 6 as a mask. A pattern of 5- to 
30-jjm thick thermoplastic resin 7 such as polyphenylene 
sulfide, polymethylmethacrylate (PMMA) , and methylpentene, 
whose glass-transition temperature is 200 to 300°C, is 
then formed. The above thermoplastic resin pattern can be 
formed by adding photocrosslinking material such as 
bisazido, or by forming a photo-resist pattern layer on 
the thermoplastic resin followed by appropriate etching. 
Either method , is suitable. The silicon wafer is then 
diced into LSI chips 8. 

Next, as shown in figure 1 (c) , electrode 10, which is 
formed on circuit board 9, is aligned with solder bump 6 
on LSI chip 8, temporarily fixed using flux, and finally 
connected in the reflow furnace at 300 to 400°C. Here, 
circuit board 9 is obtained by forming wiring patterns on 
a printed board or on a laminated ceramic board. In this 
case, not only solder bump 6 but also thermoplastic resin 
7 is melted in the reflow furnace to be finally connected 
to circuit board 9, which is below thermoplastic resin 7, 
when it has cooled. 

[Advantages of the Invention] 

This invention has the following advantages. 

(1) Stress on solder bumps is relaxed. 

Since the stress caused by temperature cycling is 
shared by solder bumps and thermoplastic resin by this 
method, less stress is applied to solder bumps. 
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(2) Fabrication is easy. 

Although fabrication is difficult by the conventional 
resin injection method, which easily allows air 
bubbles between the chip and the board, this inventio: 
enables easy fabrication. 

(3) A chip can be easily repaired. 

Although the chip cannot be repaired by the 
conventional resin filling method, this invention 
allows a chip to be repaired easily since 
thermoplastic resin as well as solder is melted when 
heated at 300 to 400°C. 



4. BRIEF DESCRIPTION OF THE DRAWINGS 

■ Figures 1 (a) to (c) are cross-sectional views 
illustrating the fabrication method of an embodiment using 
this invention, in the order of processing. 

1: silicon wafer, 2: aluminum pad, 3: CVD oxide film, 

4: barrier metallic layer, 5: photo-resist film, 6: solder 

bump, 7: thermoplastic resin, 8: LSI chip, 9: circuit 
board, 10: electrode. 
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